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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a lithium tantalate crystal by 
increasing the conductivity with a reduction treatment, which prevents the degradation of the previously 
reduced non-product lithium tantarate crystal used as a reducing material and which lessens the 
scattering of the conductivity in the product lithium tantarate wherein the singly polarized conductivity of 
the purpose. 

SOLUTION: The method for manufacturing the special lithium tantalate can increase the conductivity of 
the product crystal and lessen the scattering by incorporating deuterium into the atmosphere at the time 
of reduction treatment of the non-product lithium tantalate in a high temperature and into the atmosphere 
at the time of reduction treatment by bringing the non-product lithium tantalate crystal into contact with 
the singly polarized product lithium tantalate crystal in a lower temperature. 



LEGAL STATUS 

[Date of request for examination] 27.01 .2005 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 



http://www1 9 jpdl.ncipi.go jp/PAl /result/detail/main/wAAAw9aqNCDA41 631 531 6P1 .htm 2006/02/03 



JP 2004-315316 A 2004.11.11 



(19) B*S»*Ff (JP) CL2)£ H 4$ £ 83(A) (ll)ttff(iin&H»* 

43H2004-315316 

(P2004-315316A) 
(43)&WB ¥1*16*11811 B (2004. 11.11) 



(51) Int. CI. 7 




F 1 


7-73- K (P^f) 


C30B 


29/30 


C30B 


29/30 B 4 GO 7 7 


C30B 


33/02 


C30B 


33/02 








mma* nmm<om a ol (i6g) 


(2i) &mm*z 




$Sffl2003-l 13380 (P2003-113380) 


(71)tfJJHA 000002060 


(22) SiiSB 




WmS^M 17B (2003. 4. 17) 


















(72) mm mwf mm 
























F;*-A(^%) 4G077 AA02 BC37 FE05 



(54) mw<D&m m-amit2*vfc*>**® , )i-irj*te&<Dmmysm 



(57) [B»] 



(2) 



JP 2004-315316 A 2004.11.11 



> *;i>gg u v 2±m&icmm-r % c i: T-K¥-#*£ft:£ nfe * > * /vsu ^ * a is a 

^AISAOSit^&o 

c»#* 2 ] 

MESH 1 k III 2 <D 4> & < — ^<DS7tflHM*<D«*I^Oii^^0. 5%W±T?*«Ji 

® fc-r zm*m 1 iB«©iaig7?a 0 10 

[»#« 3 ] 

WISH? 1 fc» 2 <DS7tS?B^fiD'>£ < — KfcWJlS t N O x (x<2. 5) 

4 3 

K*.— #Sfb * tifc * > * ij ^ * AMS i: L T> X^^XjUlijb'IffcnftfiA, & 

[fgH£<DM&M] 
[OOOl] 

[ 0 0 0 2 ] 

# > # ;IM U * A(i. WSaffiifc (SAW) Oi^IItl^ fclt^W^tt^fUfflt"? 

Bt« S AWf^UXK^Sfc^ti^fftlDSS (EEftt) * ^ "T W , iSOSSTAf 
T?£ 5 * V*/b&'J A3gA«EE«ttf;:;&n * T^W^lS^ ^SCI. 
[ 0 0 0 3 ] 

T-SBHc. ^ql^k&a^ttT&Stf, —7?, ft tt tt » * V * ;l/ U ^ «f A IS A iafi ^ 30 

fK*# c t -eg a oft nam icfzs.-? iiitf a Lti^jn> «a*nf*«-e* 
tzic * jvm u * it* e *s •>x/N±tc^^s nfc&jgs spa 

gill, S AWf/WXOf L^61<D^Pi?:?lf gC-rt?ntl/^o COfcifc, 

*/i/»y*-*Ai6ft*jiv* s Aw^/^-rxcotatf-Tii. *ffi*«r*$6££"i£:e:^x2c, 
itsti, c n £ x**® 9 An? s a wf/ux i {* o r tf- tc in ft # ft «> 3 

[ 0 0 0 4 ] 

>y>^l<J f fAgi^ffl^ft S A Wf/WXORIIi-pttftliOJSi, U 40 

s t An m & « ^ « b ?a k ^ -3 ax x it * * > * 7i/ r u ^ * a ss-a tc#*e>ft*i;:*y* 

;1> * U * A IS A © * tt fc J: 9 ft III te M 58 £ * * . c©«iB*«fteJ:5, & S 
*SHfc^c7Ett«««4 — >©«* fc*, S A Wf /WX©S5SliT- 

tttB**/£H-Siftafl:*#*a:^J:dteX**Lfc»), fiSSffc^fi^^KfS t^^tz 
I * * L T ?K Ctl6I*OftJ!>fc|llIiOX;V-^if KCfiTbftD, * * V> tt S 
AWfM-l'XOttl^SEtS^-^VtfSK & 3 £ V> o UT V> £ . 

[ 0 0 0 5 ] 

a#<D^^T-lijS^ fife * V#*iUf 9i»*"Ptt, «R«ttte * 0 LfcftMffi© 



(3) 



JP 2004-315316 A 2004.11.11 



[ 0 0 0 6 ] 

^tt^ffiflfc (SAW) f/W^Oi 3 &ffl&{C#LTl±7^WX#'l4S:#g}i-r £fci6tC&> 
4i,>^ y?;H['Jf ^A^^jd^Stsntfe!), <&m 2 0 0 3-0 6 0 6 0 3 tC £ <fc 

3 MfiTiT-s^sasufc ;i/&i> Ai^s^ia^ t i & 9 fli^M^ t 

[ 0 0 0 7 ] 

« « * fc tf £ o f? £ C 3 i: ^ -=> j& # & 1. z t ft o ft . 
[»«P!#fSRL«i:5 tt5 II] 
[ 0 0 0 8 ] 

afcfgWli. ±IH ^ nfc KSOP^^S^rSIW-r £ fecoTfc 0 , US S T* © ^ S! a * > 2 >V Si 20 
[ 0 0 0 9 ] 

nfc*v*n> a MiKifettaofflift «t 9 as^m-? fro at 2 

i'jf^Ag B ufi5ci:»'fs > c osgmc 0 Jg - # ige ft £ nfc * 

&'J A»fi*ffl^T S AW7*/WX*.«3t Lfc i: £ fc 13 - & 9t 'ft 3: fe o 7 s X 
[00 l 0 ] 

*«WT»x aTt^H^PfOM^^coSAli^cO^S^r^ffT-i? ^5 <fc ^ tc-T ^ fci6 0 . 5% 
ttlttSa^jfSL^ (»**2) o 40 
[ 0 0 l 1 ] 

#xs?B3Ci:-mi£<fc<. fcfc^-tf, -s?ft««, nox (x<2. 5) oi^fn*, & 

Silt^Tf « (lt$£ 3 ) o 
[0012] 

fc->XA*ffi^5CttfT'?5 ( St # « 4 ) o 

[0013] rf 50 



(4) 



JP 2004-315316 A 2004.11.11 



*¥£mx&Knm&<picxmmmz titc* y z >v&v i^tsihii. m&v a tz.m 
\tz y $ )v mtrnmis , m%mx 1 o o ox £jL±iamm-? s c t x*m zntz&m 

&<o*y*>imv i-v i±*m.±mm<D>\'V x^xn. tarn, mmmcmm &ttm^x&n 

y * >i m y •> a is a w 6 n * . 

[0014] 

C©J;3{cLT#P.nfc4-r>^<0^^^;l/^y^'>A^l a B ^5^^{c«-i±, M±?nfc 

(Prticit, w.7i<mit^tsm7xi®:X xttmftm 1 . 5 y >y h;KDSfiT^±^tcg5ii?-& 
x 6 . 7t©sa-eiioiagTiST-sa?t^ 1 RtniRttft 

. &*mft#ie. i v<Dmmx-&M-z 2 5 0 °c&LTxiFftic*f5.*mx{.. 3 ot« 10 

z y * jvmv * *5 L.t&&i*m t> ^icc<d^ ^^^^^zfmxmm-r^c txmm4 

[0015] 

±se Lfc Steals hu^d it h xnmm 4 y * <d * y * ;imv f- v i^m^icm^mmm^m 
«l, a. v — ^KJioisSv it i: 6 5 o xicxm&itQim? z> z. txm-^mitm 
m&x%, c <om-'fri&<tmmt>' t %: £ nfc«sa*. fetx(i7^tv-%»^tx7^x 20 

, S^ICcOXAJ&^'^iTffiltSil tftl4^yf > IPSO. 4mm7^y , > 

x # » e n 3 o 

[0016] 

^>^;nvf ^Agf 9 ^#s*stLt(i, fci:^.if, * — # « ft a a # & c * *> n fc 

?>^;l/^U^r7A^Bl^>y ^".^ lAt [0014] T^b/ciiaS^fTo/clK^feLfc 

ifis * A/m u f a *x/>*»«-r s <fc a {c5gs(c«« «*fii 

SX^ft^fi 1 . 5 'J <y h ;KDj$S-egS L, *FCiSS5:Sia)!)^S»^6. 7tOlSf 

* > * y Ai&gHcO* a 'J — ^«T©Ifi, ftfc^.(f 5 5 Otic 1 Kffi 30 
«^^tc^^r«^*56. 7 tClfit'KSl, 2 5 0 tKTT?^rtit^§i5:f AL> 3 0 

[0017] 

*^B^T-»6.n/-c^y^;b^y^^AieS(D#«^tt^©«fc'5{caiJ^Lfco ^«^t±f*« 
gSa^OjS»^-p«So tt^gH^UiH^Jfifttttk MCP-HT 2 6 0 StfHRS7o- 

rzm^xmmvrzo ftigs^a^^fct oft* c two* & Q 



p = ( * d 2 / 4 t ) • R 

P : #«gta^ ( Q • cm) 

n : Ril^ 

d : (f'DtllS (cm) 40 

t: TZffllLT^iAl? (cm) 

R : 8Ri (Q) 



* m ^ > 4^:^^i/\©?;n/\4 l f*ia5fc: , i'i^fi!8g|5«fcC> 1 0 m m ft ®l <D 9 0 fefflm t & 
[0018] 

*&wxwznrzm7tmm^^xm&mi£tirc2yz;i'Mv*yL>ig£i l i±, a * m <o m 

tc«t D II © & {fc & ^ <D T* ?> , ^-^igft^txrc^^^^gsy^^Ai^SfcS^L 

rc'&. nmm7t&mfs.x9&m-? z c t •vnft%&*Ji£X'& k> . tosfUflisRtf 2 o @« 

± fc * 3 i: <^ => spj £ S „ 50 



(5) 



JP 2004-315316 A 2004.11.11 



$ft. *f?iiT-i znrcW-ftMit-g tire? > * jv&v i-v L.m&itte&ft-ecDmmmv 
» t- ^ -s t i^s m & # & * o 

[fgfPi<DllflS©}&tg] 
[0019] 

^^^^^U^'fA^x/Nf^Stt^OjlDfT^fco y # IrJ 4 0 ' Is! ig © H @ 
fcT3J»K ^'y^iraX^rtTlV SJO. 4mm<Dja5®'7>y:/ , ?x/\;S:#ft 0 

? V 3L/\<Dfcmitmm HJO. SSmmOlAilf;, d <0 x /n (± , & fe T* ¥ j§ 1Q 
91 T* £ o ft 0 
[ 0 0 2 0 ] 

itmm 

1 . 5 V v h )V<Dm&T*ffi.Vrz 0 C<D&1±, 7k¥-J}fa<D&m 2 0 OmmOZ 

fet). Ltib^TiKDT^^tiiiiiosaiti, istcB^nsctt'ft^jniio -fx 

^SrMSIS* ^ An, ^(CCOjlllif 5:«g?^t7 7TM±L, # X ffi ift L #J 16 , 20 
in & % Bl! & L ft „ fF<D®SE£:^Sfr<=>«#$ft6. yCOiaT' 9 5 0 t$f #Stfc 0 3 
« 9 5 0 tiCt 1 BfF E B<S*S&, &*mftm 6 . 7 ^C<DjgST*l§*aLfto 2 5 OtWTtJP 
rtCAM^^AL, 3 0 tWT ^ ft k c 5 x a%)p^ 5 IR 0 Hi t c T-Ifi* I 

rcMTtmm* > $ j*&&*wrc 0 z^m^n 9 5 0 wmztnf en ft© 

AZTMTctos^om-^^ft^nft^v^^^v^^Aifgii^^sxg 

±ib bftSjctos^ v ? y f ^ § 7 7 y ^ x a t #-^^{t j nft # v 

ii (omtlH} 1 . 5 >; y h;Koifi-eMtfto iio^ti. aiy<d§7lM 

ilgtffi^ ft <D i: PI — £0 fe © T* & 3 o ^OigS^r^S^ £ 6 . 7 tOlSTi 30 

MLfto *a y — j«J: 9 ffi^iftltT?** 5 5 0 1CIC 1 BHH«J»«, *F £ 6 . 7tO 

/n* fl 3 ^ ZtBl K> ffi Lfto 

c©-?iA%Ml777S, SAW x/W XfflS« i: LtgJp»ftft«-pfe«frISIffi i: 
T3fti6OT«&T*0f&L, SW^OK* [0 0 1 7] (c T f H it L ft # *£ T' *5 C & o ft „ 
il$C¥^tti:tf ?»ot^Sncgto ffi, Si t*^T> »fl^<D. m*-lZ r 9 . 5 
E-12J fcV»3<fc3*tB*Ui. T9. 5 x 1 0 ~ 1 2 J tt^ItT$5. 

_h§E Lft ▲ 2 ▼oasiffliiSTfffl Lft^ta&iiTcsaH* v * >nt u f- * aiss^ 5 & 

tttfffft. L*^b, «gf3igb<l(OS^Xig{C}jS-ri:, * ;y * /I/ & U ^ -7 A 3g H £ & 

£3: < & 5 , 

cur-. isiALft^ lAftsc^ i o %tfwmz &T*m®.*mmm[s\®. tizm? z * 
im i ] 



(6) 



JP 2004-315316 A 2004.11.11 







iifir «^ s*» /j^i W -Kti JHSf 

UJ l * cm 1,1 


\k2 l*cin 1/ 


dfejftBtT'J 1 


100% Dz 


y.ohi 12 


l.liL 12 


^/RSIt'j Z 


Pi K(K."Pir> QQ K.O£ 


o.bJJj 1Z 


1 9T?-1 9 
l.Zr.i 1Z 




otoU^ 1U to UU o stoAT 


Q OT7 1 .10 


l.orL lz 




O70JJ Z iU/OlNZ^J Of /DiNZ 




1 9R-1 9 
J. . ZiVu XZ 




100% H2 


1.2E-11 


2.8E-12 


ifc&0J2 


0.5%H2-99.5%H2 


9.9E-12 


2.5E-12 




3%H2-10%CO87%N2 


1.1E-11 


2.6E-12 



10 



2 3 



.2 il/c^S* v*;bS£U A *g H <D PI £ I } 










mukms 


D2100% 


26 0 




D20.5%-99.5%N2 


3013 


tfci&0j4 


H2100% 


12IhI 




H20.6%-99.B%N2 


15 [5] 



n it * v * ;b m v f- •> a is a o is it fi; 3 c fc # «r is t? o fc . 



